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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 8 × 2 = 16
(Very Short Answer Questions)

Note: Answer all questions. As per the nature of the question 
delimit your answer in one word, one sentence or 
maximum up to 30 words. Each question carries 2 marks.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
2 A§H$m| H$m h¡&
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1) (i) Name the electronic processes on which the Chemistry of 

Hydrogen is based.

  hmBS´>moOZ H$s amgm¶{ZH$s {OZ Bbo³Q´>m°Z g§H«$‘Um| na AmYm[aV h¡, 
CZHo$ Zm‘ {b{IE&

 (ii) What is Marsh Test? What is its practical application?

  ‘me© narjU ³¶m h¡? CgH$s àm¶mo{JH$ Cn¶mo{JVm ³¶m h¡?

 (iii) Crystal Field Splitting Energy is denoted as 10 Dq. What 

is the significance of ‘D’ and ‘q’?

  {H«$ñQ>b ’$sëS> {dnmQ>Z D$Om© 10 Dq go Xem©Vo h¢& Bg‘| ‘D’ Ed‘² 
‘q’ H$m ³¶m ‘hËd h¡?

 (iv) Which of the following agents would you use to extinguish 

fire of Na or K?

  (a) Water

  (b) Carbon dioxide

  (c) Asbestos blanket

  (d) Sodium chloride

  ObVo hþE Na ¶m K H$s AmJ ~wPmZo Ho$ {bE {ZåZ ‘| go H$m¡Z gm KQ>H$ 
Cn¶moJ H$a|Jo

  (a) Ob
  (b) H$m~©Z S>mBAm°³gmBS>
  (c) Eñ~oñQ>g H§$~b
  (d) gmo{S>¶‘ ³bmoamBS>
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 (v) Arrange the following metal carbonates in the increasing 

order of decomposition temperature:

  BaCO3, CaCO3, BeCO3, MgCO3, SrCO3

  {ZåZ{b{IV YmVw H$m~m}ZoQ> H$mo ~‹T>Vo hþE {dKQ>Z Vmn‘mZ Ho$ H«$‘ ‘| 
bJmBE…

  BaCO3, CaCO3, BeCO3, MgCO3, SrCO3

 (vi) Define Isotactic, Syndiotactic and Atactic Polymers.

  AmBgmoQ>op³Q>H$, qg{S>¶moQ>op³Q>H$ Ed§ EQ>op³Q>H$ ~hþbH$m| H$s n[a^mfm 
{b{IE&

 (vii) Name the only gas which is considered health hazard due 

to its radioactivity.

  EH$ J¡g AnZr ao{S>¶moY{‘©Vm Ho$ H$maU ñdmñÏ¶ Ho$ {bE IVam h¡, 
CgH$m Zm‘ {b{IE& 

 (viii) What are microchips, used in computers and cell phones, 

made up of? Which property of material is utilized in this 

process?

  H§$ß¶yQ>a Ed‘² g¡b’$moZ ‘| Cn¶moJ hmoZo dmbm ‘mBH«$mo{Mn {H$g nXmW© 
H$m ~Zm hmoVm h¡? Cg nXmW© H$m H$m¡Z gm JwU Bg à{H«$¶m ‘| Cn¶moJ 
{H$¶m OmVm h¢?

 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 8 marks.
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(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&

2) Why are alkali metals univalent, soft, low melting, largely ionic, 

strong reducing agents and poor complexing agents?

 jma YmVw EH$ g§¶moOr, ‘¥Xþ, {ZåZ JbZm§H$, ‘w»¶V… Am¶{ZH$, à~b 
AnMm¶H$ Ed‘² Xþ~©b g§Hw$b H$maH$ ³¶m| h¢?

 OR

 CO is both a σ donor and π acceptor. Explain with the help of 

MO diagram.

 CO EH$ σ XmVm Ed‘² π J«mhr h¡& AmpÊdH$ H$jH$ (MO) AmaoI Ho$ ‘mÜ¶‘ 
go g‘PmBE&

3) Define Crown Ethers. Explain their structure, synthesis and 

applications.

 H«$mCZ B©Wa H$s n[a^mfm {b{IE& CZH$s g§aMZm, g§íbofU Ed‘² Cn¶moJ 
{b{IE&

OR

 Construct the MO diagrams of tetrahedral [CoCl4]
2– complex 

and square planar [Pt(NH3)4]
2+ complex. Compare their 

magnetic properties.

 CoCl4]
2– MVwî’$bH$s¶ g§Hw$b Ed§ dJ© g‘Vbr¶ [Pt(NH3)4]

2+ g§Hw$b 
Ho$ AmpÊdH$ H$jH$ (MO) AmaoI ~ZmBE& CZHo$ Mw§~H$s¶ JwUm| H$s VwbZm 
H$s{OE&
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4) Draw the structure of diborane and denote all the bond lengths. 

What is unusual about the bonding in this compound?

 S>mB~moaoZ H$s g§aMZm H$m {MÌ ~ZmBE Ed‘² gmar ~§Y-bå~mB© {M{•V 
H$s{OE& Bg ¶m¡{JH$ ‘| CnpñWV Agm‘mÝ¶ ~§Ym| Ho$ ~mao ‘| ~VmBE&

OR

 State all the rules that define a point group. Explain Closure 

Rule.

 EH$ {~ÝXþ g‘yh H$mo n[a^m{fV H$aZo dmbo gmao {Z¶‘ {b{IE& ³bmoµOa 
{Z¶‘ g‘PmBE&

5) Explain structure, properties, production techniques and 

potential applications of Carbon Nanotubes.

 H$m~©Z Z¡ZmoQ²>¶y~ H$s g§aMZm, JwU, CËnmXZ VH$ZrH$ Ed‘² g§^m{dV 
AZwà¶moJ g‘PmBE&

OR

 Octahedral Complexes can be high-spin or low-spin complexes 

whereas all known tetrahedral complexes are of high-spin 

type. Explain with suitable examples.

 AîQ>’$bH$s¶ g§Hw$b CÀM MH«$U Ed‘² {ZåZ MH«$U g§Hw$b hmo gH$Vo h¢ 
O~{H$ g‘ñV MVwî’$bH$s¶ g§Hw$b CÀM MH«$U Ho$ hr hmoVo h¢; C{MV 
CXmhaUm| Ho$ Ûmam g‘PmBE&

6) Explain the Spectrochemical series of ligands.

 {bJ¡ÊS> H$s ñno³Q´>‘r-amgm¶{ZH$ loUr g‘PmBE&
OR

 Explain Hole Formalism.

 hmob ’$m°a‘o{bµÁ‘ g‘PmBE&
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7) State Hund’s Rule for determining the Ground State Terms. 

Apply Hund’s rule to the ground state configuration for Carbon 

and Oxygen atoms and highlight the difference, if any.

 {ZåZV‘ AdñWm nX OmZZo Ho$ {b¶o hþÊS> Ho$ {Z¶‘ ~VmBE& H$m~©Z Ed‘² 
Am³grOZ na‘mUwAm| H$s {ZåZV‘ AdñWm ‘| Bbo³Q´>m{ZH$ {dÝ¶mg H$s 
hþÊS> Ho$ {Z¶‘mZwgma D$Om© AdñWmE± ~VmBE& XmoZm| na‘mUwAm| ‘| CnpñWV 
A§Va ^r g‘PmBE&

8) Define Hydroformylation. Name the type of catalysts used 

in the reaction. Explain the salient features and sequence of 

steps of hydroformylation catalysed by Rhodium catalysts.

 hmBS´>mo’$m°a‘mBboeZ H$s n[a^mfm {b{IE& A{^{H«$¶m ‘| à¶moJ {H$¶o OmZo 
dmbo CËàoaH$m| Ho$ àH$ma Ho$ Zm‘ {b{IE& amo{S>¶‘ CËàoaH$ H$s CnpñW{V ‘| 
hmBS´>mo’$m°a‘mBboeZ H$s ‘w»¶ {deofVmE± Ed‘² MaUm| H$m AZwH«$‘ g‘PmBE&

9) Explain the selection rules that govern the electronic transitions 

in transition metal complex.

 g§H«$‘U YmVw g§Hw$bm| ‘| Bbo³Q´>m°{ZH$ g§H«$‘Um| H$mo {Z¶pÝÌV H$aZo dmbo 
M¶Z {Z¶‘m| H$mo g‘PmBE&

 Section - C 2 × 16 = 32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
16 marks.
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(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) What is an Orgel Diagram? Explain the electronic spectra 

of d1, d9 , d2, d8 octahedral complexes with the help of Orgel 

diagram.

 Am°J©b AmaoI ³¶m h¡? d1, d9 , d2 Ed‘² d8 {dÝ¶mg Ho$ AîQ>’$bH$s¶ 
g§Hw$bm| H$m Bbo³Q´>m°{ZH$ ñno³Q´>‘, Am°J©b AmaoI H$s ghm¶Vm go g‘PmBE&

OR

 Discuss the type of insertion reactions. Explain the mechanism 

of CO insertion reaction of complex Mn(CO)5(CH3).

 à{dpîQ> (A§Vd}e) A{^{H«$¶mAm| Ho$ àH$ma g‘PmBE& Mn(CO)5(CH3) 
g§Hw$b H$s CO à{dpîQ> (A§Vd}e) A{^{H«$¶m H$s {H«$¶m{d{Y g‘PmBE&

11) What is Tanabe Sugano Diagram? Explain its salient features 

and uses.

 VmZm~o gwJmZmo AmaoI ³¶m h¡? CgH$s à‘wI {deofVmE± Ed‘² Cn¶moJ 
g‘PmBE&

OR

 Explain the term stability of a complex? Describe the factors 

affecting stability of metal complexes.

 EH$ g§Hw$b Ho$ ñWm{¶Ëd H$mo g‘PmBE& YmVw g§Hw$bm| Ho$ ñWm{¶Ëd H$mo 
à^m{dV H$aZo dmbo H$maH$m| H$mo {dñVma go g‘PmBE&
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12) NO is a three electron donor - explain with the help of MO 

diagram. Describe the bonding modes of NO to metals.

 NO AUw VrZ Bbo³Q´>m°Z XmVm h¡ - Bg H$WZ H$mo AmpÊdH$ H$jH$ (MO) 
AmaoI Ûmam g‘PmBE& NO Ho$ YmVw go ~±Y àH$ma g‘PmBE&

13) Write explanatory note on any two of the following:

 (i) Photosynthesis

 (ii) Amino acids

 (iii) Zeeman effect

 (iv) Biochemistry of Zinc

 {ZåZ ‘| go {H$Ýht Xmo na ì¶m»¶mË‘H$ boI {b{IE…
 (i) àH$me - g§íbofU
 (ii) A‘rZmo Aåb
 (iii) µOr‘Z à^md
 (iv) OñVo H$m O¡dagm¶Z


